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Summary. Serum thyro t ropin  (TSI-I) and growth hor- 
mone (GH) were measured in 24 women and 25 men with 
juvenile diabetes and in comparable normals. Samples 
were obtained in the  postprandia l  s ta te  a t  11 a.m., during 
a 24 h period of dai ly  life and after thyrot ropin  releasing 
hormone (TI~I-I) st imulation.  The diurnal  TSI-t r hy thm in 
the  diabetics was similar to tha t  found in normals. The 
TSH values at  the nadir  of the diurnal  TS t t  rhy thm (11 a. 
m.) were identical  in diabetics and normals;  in addi t ion 
there was no difference in the  TSH response to TRI t .  No 

sex dependent  difference of the basal  TS t t  level or of TSI-I 
response to T R H  was present. Serum GI-I was higher in 
women than  in men, and higher in diabetics than  in 
normals. The s tudy indicates tha t  diabetes meliitus is not  
l ikely to be a disease accompanied by  a generalized hypo- 
thalamic dysfunction. 

Key words: Serum TSH, serum GI-I, TRH,  juvenile 
diabetes.  

I t  is well  k n o w n  t h a t  se rum G I I  dur ing  n o r m a l  life 
and  in  response to  different  s t imul i  is increased  in  
juveni le  d iabet ics ,  a n d  the  subjec t  has  been  recen t ly  
rev iewed  [1]. W e  have  p roposed  the  hypo thes i s  t h a t  
th is  G t I  hypersec re t ion  is a causal  fac tor  in  the  develop-  
m e n t  of d iabe t ic  a n g i o p a t h y  [2]. I t  is an  in t r igu ing  
poss ib i l i ty  t h a t  the  observed  G H  hypersee re t ion  is an  
ind ica t ion  of a genera l ized  h y p o t h a l a m i c  dysfunct ion .  
Pfeiffer and  his coworkers  [3] have  r ecen t ly  c la imed 
t h a t  TSFI dur ing  basa l  condi t ions  and  in  response to  
TI~H is g r ea t l y  increased  in  juveni le  d iabet ics .  W e  
have  t h o u g h t  i t  of in te res t  to  r e inves t iga te  the i r  
finding. 

M a t e r i a l s  a n d  M e t h o d s  

All  subjec ts  i nves t i ga t ed  were young  and  nono- 
bess. They  were eu thy ro id  b y  cl inical  e x a m i n a t i o n  and  
none  of t h e m  had  a goi t re .  The d iabe t ics  were al l  of 

juveni le  type .  They  were examined  in the i r  usua l  con- 
t ro l  s ta te .  Al l  the  d iabe t ics  received insulin.  No o ther  
med ica t i on  was used b y  a n y  of the  subjects .  None used 
oral  cont racept ives .  

11 a.m. Samples 

F o u r  groups  of subjec ts  were se lec ted:  32 no rma l  
women,  17 d iabe t ic  women,  23 no rma l  men  and  20 dia-  
bet ic  men.  Thei r  cl inical  d a t a  a p p e a r  in  Table  1. Six 
of the  37 d iabe t ics  had  mi ld  to  m o d e r a t e  ang iopa thy .  
One venous  b lood sample  was d r a w n  in the  a m b u l a t o r y  
s ta te  a t  11 a.m. All  subjec ts  had  h a d  the i r  usua l  b reak-  
fas t  a t  the  usua l  t ime.  The d iabe t ics  had  received the i r  
usua l  insul in  dose in the  morning .  No p recau t ion  was 
t a k e n  to  avo id  the  midd le  of t he  m e n s t r u a l  cycle in 
th is  p a r t  of the  s tudy .  T S I t  was measured  in b lood  
samples  col lected a t  11 a.m.,  because  of the  c i rcadian  
v a r i a t i o n  in  serum T S H  [4, 5]. 

Table 1. Clinical data for subjects examined with 11 a.m. samples 

Normal  women Diabetic women Normal  men Diabetic men 
n = 3 2  n = 1 7  n = 2 3  n = 2 0  

Age (years) 
Mean 4- SD 
Height  (era) 
Mean 4- SD 
Weight  (kg) 
Mean 4- SD 
Diabetes dura t ion (years) 
Mean 4- SD 
Blood glucose rag/100 ml) 
Mean 4- SD 
Serum TSH (fzU/ml) 
Median and range 
Mean 4- SD 
Serum GI-I (ng/ml) 
Median and range 
Mean 4- SD 

30 4-10.1 27 4- 8.3 29 4- 9.1 27 4- 9.1 

165 4- 6.2 166 4- 5.6 181 4- 6.8 178 4- 6.5 

56.74- 5.05 60.04- 8.33 73.74- 8.93 71.24- 7.40 

- -  12 4- 7.6 - -  8 4- 8.1 

91 4-12.8 264 4-117.3 88 4-13.0 261 4-104.2 

0.5 (<0 .2- -2 .3)  0.8 (<0 .2- -2 .7)  0.7 (<0 .2- -2 .5)  0.5 (<0 .2 - -3 .2 )  
0.74- 0.50 0.94- 0.84 0.84- 0.64 0.74- 0.69 

3.1 (1.2--42) 6.5 (1.3--43) 2.0 (0.7--6.2) 3.9 (1.6--37) 
6.64- 8.84 14.44- 13.69 2.34- 1.25 7.44- 8.55 
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2d h Studies 

Two diabetic women without angiopathy were 
studied. They received three meals at  fixed times and 
the usual insulin dose during the 24 h. They were 
sitting, talking and reading in a quiet room ; during the 
night they slept. Blood was drawn from an indwelling 
venous catheter every half hour. 

T R H  Stimulation 

Four groups of subjects were investigated: five nor- 
mal women, five diabetic women, six normal men and 
five diabetic men. None of the diabetics had angio- 
pathy.  All subjects arrived at  the hospital in the fasting 
state between 7 and 9 a.m. An indwelling venous 
catheter was inserted immediately and blood sampling 
was star ted after half an hour's rest. Two basal samples 
were taken 15 rain and immediately before the injec- 
t ion of TRH.  200 ~g T R H  was injected intravenously 
as fast as possible and blood samples were drawn 5, 10, 
15, 20, 25, 30, 45, 60 and 120 rain following the injec- 
tion. The subjects were supine during the entire pro- 
cedure. No stimulation was performed in the 14 days 
between the 11 th and 25 th day  after s tart  of menstrual  
bleeding in an a t t empt  to avoid stimulation around the 
t ime of ovulation. 

Serum was stored at  --20~ until  analysis. TSH 
and GH were determined radioimmunologically by  
single antibody, wick chromatographic techniques, 
previously described [6, 7]. As TSH standard the MRC 
standard A Human  TSH was used. Serum glucose was 
determined by  a glucose oxidase method. The statisti- 
cal analyses were performed with Student 's  t test  or 
Wilcoxon's rank-sum test. 

Results 

11 a.m. Samples 

The individual TSH values in the four groups 
appear  in Fig. 1. The ranges and distribution pat terns 
in the four groups are nearly identical. Table 1 shows 
the medians and means in the four groups. There was 
no statistically significant difference between the TSH 
values of women and men or between normals and 
diabetics. The GO values in the four groups are shown 
in Table 1. The GH values were higher in normal women 
than  in normal men (2g=0.001),  in diabetic women 
compared with normal women (2e < 0.01) and in the 
diabetic men compared with normal men (2e <0.01).  
However, a higher GH level in the diabetic women 
than  in the diabetic men could not be shown in this 
series. The postprandial blood glucose level in the 
four groups is given in Table 1. There was no difference 
between the levels in diabetic women and men. A 
significant correlation between blood glucose and TSH 
and between blood glucose and GH could not be shown. 
Moreover, there was no significant correlation between 
TSH and GH. 

24 h Studies 

The circadian variation of TSH in two diabetic 
women is shown in Fig. 2. TSH levels fluctuate, but  it 
can be seen tha t  the TSH values are lower during the 
day-t ime than during the night, a pat tern  similar to 
tha t  earlier described in normals [5, 6]. The GH level 
in the two diabetic women showed many  more peaks 
during the 24 h than is usually seen in normals. This 
pa t tern  is identical to tha t  earlier found in diabetic 
women [8]. There was no constant t ime relation be- 
tween the TSH and GH peaks and the amplitudes of 
the peaks were not correlated with each other. 

T R H  Stimulation 

Fig. 3 shows the TSH response to T R H  in the 11 
normals and 10 diabetics. The mean basal level was 
slightly lower in the diabetics than  in the normals 
(1.3 :~ 1.18 ~U/ml as against 1.5 • 0.85 f~U/ml (Mean • 
SD). This difference was not statistically significant. In  
both diabetics and normals TSH increased rapidly 
after T R H  and reached a maximum value 25--30min 
after injection of TRH.  The maximum value was also 
slightly lower in the diabetics than  in the normals 
(9.9~:6.86 ~U/ml as against 11 .0•  ~U/ml 
(Mean-uS]))), but  again this difference was not 
statistically significant. ~oreover ,  there was no differ- 
ence between diabetics and normals in the absolute or 
percentage TSt t  increase from basal values. The TSH 
response to T R H  was identical in women and men. 

Discussion 

I t  appears from the present s tudy tha t  the TSH 
level at  11 a.m., the circadian TSH rhythm and the 
TSH response to T R H  in groups of juvenile diabetics 
are indistinguishable from values found in comparable 
normals. 

Raptis  et al. [3] have recently published, in abstract,  
their results from a s tudy on TSH in juvenile diabetics. 
They found, in a group of normal subjects, an average 
basal TSH level of 11.8 ~U/ml and a maximal rise to 
26.7 ~U/ml during T R H  stimulation (200 ~g TRH).  
In  a group of juvenile diabetics they found an average 
basal TSH level of 27.1 ~U/ml and a maximum rise 
during T R H  stimulation to 39.3 ~U/ml. Their results 
in the normal group differ from our results in two ways. 
Their basal TSH level is about  10 times higher than the 
basal level in our s tudy and their peak value during 
T R H  stimulation is only two-fold higher than  basal 
level, whereas the peak value in our s tudy is seven fold 
higher than  the basal level. The discrepancy between 
our results and theirs is unexplained. I t  m a y  be due to 
differences in the TSH assay techniques. The high 
basal values of Raptis  et al. are much higher than  those 
which recently have come to be regarded as represent- 
ing endogenous TSH content in serum [9]. The basal 
TSH values were identical in women and men. This 
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has not been demonstrated earlier with a sensitive and 
specific TSH assay. 

No precaution was taken in our study to avoid the 
midcycle period in the experiments when the 11 a.m. 
samples were drawn. We have since shown that  the 
fasting morning TSH level and the TSH level at 11 a. 

TI~It stimulation tests were performed between 7 and 
9 a.m., at  a time where the TSH level decreases from 
the higher night values to the lower day-time values. 
This explains why the basal TSH levels in the TI~It 
stimulation tests were higher than the TSH levels at 
11 a.m. 
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Fig. 1. Individual serum TSH values at 11 a.m. in the 
normal women, diabetic women, normal men and diabetic 

men 
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Fig. 2. Serum TStt in 2 diabetic women throughout a 24 h 
period 

m. do not vary during the menstrual cycle in normally 
menstruating women (Weeke and Hansen, to be 
published). The T R I t  stimulation was not performed 
in the period around ovulation. So far the influence of 
ovulation on the TSH response to TRH is unknown. 

The TRH stimulation tests were performed before 
the circadian variation in TSIt  was discovered. The 
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Fig. 3. Average serum TSI-I response to TRH in 11 nor- 
mals and I0 diabetics (Mean • SEM) 

The diabetic patients studied have sho~a GH 
hypersecretion with elevated basal values and fluc- 
tuating 24-h values. In  spite of this abnormality in GIt, 
serum TSI-I was found to be quite normal in these 
patients. This disparity indicates that  diabetes mellitus 
is not likely to be a disease accompanied by generalized 
hypothalamic dysfunction. 
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